UNCLASSIFIED 


AD NUMBER 
CLASSIFICATION CHANGES 


unclassified 


restricted 


LIMITATION CHANGES 


TO: 


Approved for public release, distribution 
unlimited 


FROM: 
DILC Users. Only. 


AUTHORITY 


DoD Freedom of Info & Scty Review Ofc ltr, 
Ref: 98-M-0165/Al, 2 Jan 2000; Same 


THIS PAGE IS UNCLASSIFIED 


UNCLASSIFIED 


E.0.116GA 


THIS PAGE IS UNCLASSIFIED 


REPRODUCTION QUALITY NOTICE 


This document is the best quality available. The copy furnished 
to DTIC contained pages that may have the following quality 
problems: 


e Pages smaller or larger than normal. 
e Pages with background color or light colored printing. 
e Pages with small type or poor printing; and or 


e Pages with continuous tone material or color 
photographs. 


Due to various output media available these conditions may or 
may not cause poor legibility in the microfiche or hardcopy output 
you receive. 


LJ If this block is checked, the copy furnished to DTIC 
contained pages with color printing, that when reproduced in 
Black and White, may change detail of the original copy. 


| ap td 643 - 


DEFENSE DOCUMENTATION CENTER 
Fo3 
SCIENTIFIC AND TECHNICAL INFORMATION 
CAMERON STATION, ALEXANDRIA. VIRGINIA 


CLASSIFICATION CHANGED = *? xcruED FROM AUTOMATIC 
TO _ccnstgerraneneQtZT2D NUOLEG AUTH. ARGRADING; DOD DIR 5200.10 |" 
FROM: 2 oie, DOES NOT APPLY “ 
PER AUTHORITY LISTED IN | 


eh Veh) qwroiny tare 


NOTICE: Waen yuvorrsent or other drawicgs, spect- 
fications cr other Lute are used for any purpose 
other than tn vonneastion with g definiteiy related 
governmes® procurenent operation, the U. S. 
Governmen® tucrevy {nours no responsibility, ror any 
oblignticn whiatucevers and tGe fact that the Govern- 
Bent aay have formulated, Sumished, or in any way 
supplied the anti drawinus, opecificeticzss, or other 
date ig not So te reyaried by implicatica or cther- 
wise au in any cawer Licensiog the holder or any 
otber person or corpormtion, or conveying any rights 
or permissicn to manufacture, use or sell any 
patented tAvention that may in any way te related 
thereto. 


WIVECE: 
TOL PoC MENT CONTAINS INFORMATION 
AYEROTED et NATIONAL DEFENSE CF 
THA UND TED GTATES WITHIN THE MEAT- 


Lu Gs mh ssotaMass LAWS, TITLE 18, 


feuatupae “ELON 3 sqnd oh, TE 
‘ 
VOANOMESGL ON GU PHE RSVELArre oF 


TON STENTS LN ANE MANNER fa As 


VMAUTE TL ISED PERSIST 23° PROHTI CO 


io ws: 


Ghia bYerral vines §. 
ey 


ry Coe 


SBN SESE 


* 
e 


ad;8 


a 
Kor! 


NS 


rt 
3: 


me 


‘ ees 


ia Services Tec ical 


NOT. 1 : WHEN GOVERNMENT CK OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
ARE WEED FOR ANY PURPOSE OTHER TAN IN CONNECTION WITH A DEFINITELY RELAYED 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
NO IWESPONSIBILITY, NOR ANY OBLIGATION WHAT SOEVER; AND THE FACT THAT THE 
GOV! 2ITMENT MAY HAVE FORMULATED, FURNISHED,;-OR IN ANY WAY SUPPLIED THE 
SAD: DRAWINGS, SPECIFICATIONS, CR OTHER DATA IS NOT TO BE REGARDED BY 
ee iCPTICN OR JTHERWISE..1S IM ANY MANNER LICENSING THE HOLDER OR ANY OTHER 

**ON OR CORPORATION, O& CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE. 
USE. OR SELL, ANY PATENTED D VEN. ION THAT MAY IN AN® WAY BE RELATED TUERETO, 


Reproduced by 


DOCUMENT SERVICE CENTER 
KNOTT eee ae 2, OHIO Ss : 


a wt .<my . ie é toy 
3 im) he ade Sek eee ees 
E 7 ! » wt i Re on 
‘ ‘ ane yee mA 


~~ 
ry 


“y 
oe 
4 
we 


JTTA = 8059 


’ . 
Pas 


a 


: “re”, &G 
Ot Me 
PSY eer eas 


| 4 2 
a Ase't oa Fld. Led 
Co Exec. J. att, 
CO Chiel Lay. us _ 


AcSeNe 


ADA GAMUT LAG. 


REBEARCH DIVISION 


CH Safermaticn 
3 Nee Acta 
C21 Prait sient 
C2) Approval 
C3 Ris Ale 
Ca ADM. file 


Nt ferns, 


i 
ee 


cr 
ty 


. ee - 
L ae 


OY Oh ange 


ft 
t 


art 


patent Cae tas ae 
\ 
| 
a 


“NOTICE: THIS DOCUMENT CONTAINS IN FORMATION AFFECTING THE 
NATIONAL DEFENSE OF TRE UNITED STATES WITHIN THE MEANING 


OF THE ESPIONAGE LAWS, TITLE 18, U.8.C., SECTIONS 793 and 794, 
« THE TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN 
"ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW, 


ttt remem 8 oo eis, —e: ne ~~ 
eng te eerie Gee fete ee. 


| coe Reed 
ye ee 
‘Slavewoormte Dae aia =e ep 


‘t- le seetPy cove _ cae She hd 


salyshaivertreerrdarred 


on 
<csasthaianasinbeeaemes ateisearmeSTNGioreRESaNPaNR cpeaanRe apres ommmomapemen oe some meoreemmmmnnasimestinionsaniaa 
Cenpies caw contd sumep ol. evel, emtuitey abtem madully iaety indole Ingedet fet puted, ples, don, oe) 


QueFaQu ww Zt o 


‘This: regort is of: prinary interest 62 Opiev, Suiza (code . 
900), Busor (MLE), Laced (Ke4f} and UohkeLe. rt Tor ards o 
resert orspared by tw Adairalty Signal isteblishient su. 
exmiine theoreticaliy the ¢desrce of sorsenini: tila. can vo. 
acalover by the abaor- tion of the inoident raciatios;,  .ddec 
oixueis Sas been Avan to tuls -roblen ase reonit of recent 
razerss of anos uso of racer oatoufls c. 


nee (3° A tien }2 c097 of Admiralty Siennl atnol’ stzont Tray 
. 3.689, ary vanoutlase," cated 16 Yoour.’, 19? s 
gex’a-, Cw . 


1. Avrinse eubs usve heen =aca-for tho wtatvelby tue: a etses’s 
tO reostvo so1o “Var :* re terial, end Joint Oiceusolonw wiv 
vsees a Tht 38. vor. “erve: eee UBertelie 


Ze vers Sawn £4 of mo. (2) rafters to tio effect of » 
Teka cf son vet]er on tis curfeo: oy ise Pievier ora ste wie Lb tu 
VILBIAOFU tact Br23 Sud VE BOPLUUS. A 6 24403. bey 3O%.8 
WAS GD ve owe (n€° Lee (es), vor. 3tlne ta: t taste ats w 
onrzicd Sut 3 Ade ts * Lene to éavor: ine tile ws, Ciz.at we 
Cawed Ue. 4ivd velued L. the rou. acs 20 ortud seat ao tuk 
t - atreut ie se. Listas. 


Caine By 
A ee eee ray e 

aioe th = 
Bated = 3 ey - dee na 
Sathipe = 2 . @ = Dethips UND = 4 
oa i¥.m SEA 2 3 
Op-tb-# 2 & = Onions NOM = 2 
Opalo-2P doy -Upage T8 ZLO-NLOMTE) © 2 
as | to we Duplicate of JktA ease 
rts 939% 


f 
f 
roa) 
4 
~I 
, 


a a“ ot 
= 
~ Sensat No. 24, " Abvwinaaty Siena, Esrapaisomeenr, 


| | EurQ) Jawane 1945, b 
ABIES Nee) wee 


AE ETC NRT OOS NETYR © 140 Pe ne ee Oe \ 


oe 


ta 


weonally to be reliable. 


easel inedis 
persean 
enda 
tial for 
ve document. 
ersons uf poasible anj it mus 


°33 oe 


Laer 


kd ret be shown o 


htiene uf Ue dooumen 
matter should be geun 


yesent & any persen no 


uherever noestble 


ewe, 


am 


AO Re, «ce Cee NS 


- 
a 
'e 


ddubhrelty & goal Ietadliaduast, 


16.9.3 


| 
3 
i 
Hi 


| 
| 
i 


She-repart is iss three seeticns., 
Section TE diemeses thesretically the reGantian of echo 
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4t limiting renge for detection, r_, the received fielé 
etrength is equal te the siniam detect2ale Meld strength, E, (cay) 


B, 10 propertional te v3 
a's fq Le proportional to v'S 
1g If the radar set cad: the highéat poimt of the target are near 
tne eee, the field atrenges ef the radiations is inversely : 
propertional-ws r° “or large eulues of ©. - An arpeent siatlar to 
that je Nek ute for ‘wis came. - c 
FO oe i ‘en Ve° 


“hey: 


unserecaed. target is | ‘wy. tee horises: - Jaw cen be 
Awa for this chee; ‘tut 1¢ wil i : ; eorventag 


cam be éohd ved, 
2. Glass fication cf cases 
Reder-applications cam be-clansified rouguy aa fellowe:= 


2.4 | Detention of eurrene targete fran aircraft end of aireraft 
pistes biane ie. a cia fellews the law of 1.1 (ry is 
propertional ts }. 

2.2 Detectian of curfase targets by murfase veosels in 


genera) 
scitows the lew of 4.2 Ceyptepewpertioml te YF). At. sad 
Use detection of alrcre’ an eam inte this class than te target 
ie below the elevation uf the firet saciem ix f'¢ vertical cerege 
Magram of the act. 


a3 Deceation of surfane targets by eoderm Allied 10 cm. ceta is 
ueially in the class defined dy ‘4.5. 


\ fatectior of email targets 


Qne important case ie excluded from the abowe discussion. 
Ability to detect small targets at short remges by centinetre auve 
ette is linieed by the presanee of esa eluteer. The intensity cf 
ate clutter depends cn the-cbarecteristicn ef the set, and om the 
atate of the sea, Wt seme targets of praatical inpertanse give 
signVaiutwr ratios of 2 oc 5 te 1 with exiating cote in average 
sonditians, If the euke amplitude com be redwed by This srw, 
dre targeé will aot be detected at any mange. In 
anclig be remaabered wat aime) amplitads is proportional to 6. 


Ten antheds of commeflage by abeorption are considered, which 
eypear te bo prevticadio vith pac watertale: OF these. the first 
fo pastioulerly epplicshle ¢ gctre wavelengths ond in one fern is the 
methed develeped by Dr. at Metrepolitas Vackere. I¢ is alse 
sepa dl mpdrer ya the peated repers capa y we ina bond role paar 

oovend nothed 9 partioularly spplicable te curtinetre mvelengtha, 
and pessereh an eaterials ts comacdan a thie metho? 16 being 
carried on in the U.S2 : 


In both aethade the incident radiation is abserted in an 
evecrting clanmt. banked by a reflecting chest. As the dvetanse of the 
seflesting sheet frum the shearting elenmt is the freqaesy critical 
part of this eenatruction, 1% should be ruslioed that tne reflecting - 

the ayetum, and that te hang the absorking 
slenent hephagardly in front af the target would serve ne usefel purpose, 


Metieds of gnreeuing large areas for normal incidence art 
available in principle, whieh aveid this lim tation, tut even these wald 
wuffer from tw other lish tations disssused below, and they wuld require 
extensive pregrasme of naverial ressarct: te -beeene presticable. 


: 


: It waald be panadble te combine jhese two methods decessed. te 
@re protestion at tee aidely separated savelengthe at the coat of sume 
" etertoration af ssreeming at the sherter wmeeiangth | 
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4 wiferm fila of surface revintance ‘20 % « 3°? cme per 
equare, tecued by a-wetal-sirfece a diatamse — behind, 4a now 
ref.ec for radiations ef noreal incidtrse, ard wavelengtha 
even by Aiea bh, bt/y, Nis, ets. Fg (2) curve (3) shows the 
ecrwentng coefficient of such a murfacte ovie a wave Send, if & is 
taken atch that te firet sere reZlection #6 et A 2 140 om : 
(4.9%. Gm 37.5 cm). The second wre reflection cocurs at 

Xs Som. wart is conaiderably charper than the first. [% ds 
wilibely that the same pereen Would be servicechle at both 
wavelengths. 


Boch a twadative film bee deen made by Metropaliten Vickers. - 
in @ eslid sheet, wr 44 could be replaced by o conatruction 
sonsiating of @ “ire week with insccted vecistannes. 


Teking the polarisation of the inciont wave as hort semtal ,: 
the scrum will eonsiet of an iifirite omtir of infiaitely long 
hort aantal wits, epened an the cortices] plane, and wih 

- Copan. t.nereed in the wires at snort intervals 

TS the direction of polarisation of the inside radiation 
14 rat Baom, the set will cone st of votn warstcal and hori armta) 
Wives. ‘The analysie ie tha same fur een, As there is no entual 
interferanse, fn wat fallows wo «all thicefors consider aly 
the hordwntal polarisation ; ‘ 


be 
The following notation is intreduced 


@ © vertical s:.cing Of vires (neck aise 
vedius of vires = ) 


Tf the reatatanses are of value p , end ere inserted at . 
opacings 0, then : 


redseed from 0.25 te 0.15 by taking Bs 2 ce 
“fee Pig.2 (b). 
a 


yop SNES SLSE Sas 2 Ree 
ore ty a 

@ = 57.5 cm, end doubling v gives curve (0) of wate core 
Coftadion ath 2 150 06 (hee 108 diy bo 6 ats Os 

end 4 halved, the variation of onrecning cocffiedent becenes wry 
simblar te that of the contimens fase (" = 3(a) Ro 66 im, 
Leobt.5 an), Tre einiem in he ef 2d © 150 om ie 
broader them that of the larger mesh. 


Suing up hese results, 16 com be eald Wats~ 


(1) Closest spesing tothe target and best results are 
obtained with contimeus sheet, 
{2) The-wmbSer the avch alae, te broader the winina. 


(3) ‘the optiam values cf 1 end R crp.al on the meh 
xise-end wire redive, = 


(b) Uf the wash 49 noe toe large, or wire radius wo 
mali, the refleetion ca be mde sere at me 
mvelength. 


. (5) Abeerption tends at higher tasmunie frequensios are 
of very énatful value. 


~$- 


Zt 4a very Giffioulr to obtain Mworetioaly the effest of-che 
tirate aiee of net, Wut acne indication of shot my bo axpeewd 


change in polarisation would alter the cereesing coefficient of a 


fat usde of herisental and verties] wiren 


ne 
Considerable iupertance in deteruining the esreaning cecfficient, 
aepectally whem very amall valueco are neetesary. ft sees wee 
Likely chat a velue ameh lower then 0.9 could be obtained in 
prestice, even if che paremetera of the antting wre determined 
saperinentelly for each eurfece, and this. would invelve fer we 
muon labour te-be prentioahie, 


Aithougt the effects ef finite cise have been illastrated by 


oa asguming the use of netting, similar reailte would obtain 
with @ continous resistive sheet 


Rifect_of cbliane sui dense 


Radiation evliqaaly incident on a target camouflaged for normal 
incidmee, is net completely absorvea. Pig.6 chown hew the 
acreantng cocffiéient varies with angle of incidence, for-an infinite 
target screened by-a reatative surface A/, in trot. ft rieve 
from mro at woreal incidence to 0.06 at 26°, and to 1 at 909. 

There 1s @ slight but unimportant differmes berueen pelarisationes 
paraliel and perpendiculer te the surface 


A aindilar curve would result, for angles of inaidence leas 
than atout 30°, for a finite target and correctly dimensioned, net. 
The eain lobe of the reflecte ray Lies along the direction of the 
wtically reflected ray, whilat atde lohes socur back im the 
direction of the incidme ray. hese todes, for amall angles of 
incidence, are redined by the eareen in the came ratic as the min 
1 +, 80 that Fig. 6 can be taken a0 corrsctiy representing the 
ac. ning coefficient for angle of incidence up te about 30°. Por 
ars angles, the screening coefficient rises, reaching ¢ at 90°, 

Tu¥ pooparties of thie type of screaming have bean considered 
with partioular reference to warelangiie of the order of 1% om, 
Tt gould, in prinsiple. be applied ta sentiavtn > waves, but the 
type of ecreening deacrited in 2 beiow 36 nore canvend ant. 


76 
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The form of absorber constdereé here is an absorbent layer 
mounted on the surface of the target. The combination is nas-Preflecting, 
for a given depth of layer, if the Gislectric constant and the power 
factor of the esterial of the layer are correctly chosen. absorbent 
materiale of this type with dielectric conatents between 100 and $000 
have been developed in 0.8.4. 


2.1 lane taftnste target Noreel incidence, 


Yor valués of diclectria conatent greater thas 2, tne sheet 
Wilh be com-reflecting if the following conditions are satisfied. 


» 
bel opteme reebs) 


tnd 2 OA, BVT TTRE (te eokty ) 


& «a Clelectric constant 

tem & © power faster 
L 0 Gp of eeterial in om. 
= condeetivity: (om ohm) ‘* 
Se aucolengts tn ons. 


Taking € as an independent variable, Fig. 7? shows, for 
X= 10 cm, the required value of L end tan 8, for perfect 
ecreaming. Vor large valwe of s . Le iw Approsiaately 
& 
so that large dielectria constants are necessary if we wish to 
ork with mall thichnensee 


Pigs. & '* ehow the Ccequancy “artation of the screening 
coefficient for € + 3, 6, 10 and 100, the correct value of L 
ena oO being used The effect cof a anal) alteration of & is alse 
arom 


The fre.pimwy reeponse ta quit sharp, end becames Marper 
the larger 6 Sirwe @ te change in depth has the effe:t of 
epprozimately ahifting the position ef sere screening by t. in 
‘wjvelemgth, if is obvious that the CAichneses aust be ecourate. 


To give rasonabdle band width of screening fron. ship to 
ahsp 1t d9 necessary to use values of @ not greater than ekaut 10. 
This weene (a00 Pig ’) that considerations of weight promibit the 
ee of Wis method (ar wavelengths mich greater thas 10 aa. Bigher 
dalecteds constants coud be used for ship-te air screening. 


de ums the sane with netting, the response at higher harmonic 
frequencies m.i probably be too unreliable for use, 


22 Pinite target 


At 'O cme emeacengtn the linear dimensiones for shich the effect 
aC Craita afea of the target on the screming coeffiaiant beccmes 
‘eportane are '/'5 of those for which 1¢ becomes important at td 
wrorag For vrhia reseon Stficulties of screening the hulls of 
Aipa dw to che effet of Mnite aise do noe arise, 


t« 
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2.3 Effect of oblique inci sence 


The effect of oblique incidence 1a very cimila= to that found 
fcr netting, and the renarks atdy earlier apply to dielectric 
sheets too, Pig.45 shows the reflection coefficient for 6 o §, 
ploteed against angle of incidasse; the curve ie siailar to that 
fer netting. <2 6 becomes larger with depth and Conductance 
changing accerdingly - the refiestion curve spproctaates ten’ 6/2 , 
which is also ahom in the figure, There ie net much 
difference beqwees theese curres. 


2 Bitect cfs file of me 


The effect of a film of see water (¢ = 60) on *he murfase of 
@ camgaflage sysem, com be sertcus. Pig.'2 shows how the 
acreening coefficient_cf-en-otheratese perfest scream varice with 
thickness of fila ath» 10am, A file of thickness 0.02 m 
increases the screening coefficient fran 0 te 0.06, ‘The effect 


for longer waves com be seen fram the carve by farreesing the ecole ‘~ £4 


of tickness of fils an the wavelengts.§ It is not 
nagligills, even at matric mvelengths, tut the netting described 
an 1 ies free from this defect. 


3. FRAGRSGAL LOGtAIONS 


The types of reflection which together give an echo fron « 
target, cun be divided roughly inte tue categorivn 


(a) specular reflection 
(db) scattered radiation. 


Specular reflection arises fram-large. nearly flat, surfaces, 
which are approximately perpendicular te the tranmitter - target 
direction. Such surfaces ere comatitated from euch parts of the ship 


ee the ull. As already shom, those surfeces are amerabdle to 
camouflage. 


Scattered radiation arises from reflections at mali, or 
Srrequiarly shaped objects, and- from-aide. radiations fran reflections at 
larger surfaces (oblique inaidance). It ie not possible to reduce 
appreciably these radiations by abserption. 


A Aip's superstructure and masts cannot be . amouflaged because 
of the effects of finite aise (impertent even at sentinetre wvelengtne 
denanee of the irregularity of shape) and oblique incidence. Radar 
eertais will also contrituts te the reflection. 


Tt hap been-aasumed so far that the surface of the carget iteclf 
‘a Uhe metal backing for the absorting element = In cases in whion the 
aiparatrinmure can be enclosed in or protested by a separate screen, the 


problem bevemea easier Te seems unlikely that amy cases wil) cour 
an which this can be done. 


TIT CONUatgtS 
*  Boreening of surface veseels from low sited sete 


Modern Allied radar detects all but the emallest ships than 
their mperetructure first appears above the Rorison, Miace the 
reflection from the superstrusmre canst be mbstantial ly 
radsued, enreeing of the reat of the ship cannct reduce the 
datertion renge appreciably 


a6 


ee ee ee. 2 nang 
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With amalier aipe such ae B boats, reflection fros the mupere 
stranmre i¢ ats Lt fectable at detection range, and it ia very 
ulileiy that thad Auld be retuced below three quarters of the 
normal valine by. the methods ccnal dered, 


*2 Pur '} mater cet the mrperetrunture and easts contribute 
moat of tra reflestinn at limiting cange, because of the height 
uf thee parts Sorewvng egainat metre wave sete, therefore, 
100 wils not teduce the detection range appreciably 


Mipe with Lart.@ superatrumture or with « auperstructure 
uf reqguier shape, or in ehi:n if fe possible te ecrean the aper- 
atmy.fure by © “bui.s mt® etree can probably be screened to 
ome es tent Landing barges witch ere te be screened fron 
obaervation fron ahead, and substrings aay be included in this 
chess Tt te uniikely that the detection range ean be reduced 
below half the value for the unsereensd target, and even this will 


fot be attanned whan the range on the unscreqned. target is lini ted 
ty the hort san 


- Targete whieh pve very mall echoes of atrength-net-mnh— 
gcmater than that of oa clutter are usally ef fairly regular 
whepe and are siuags eaall Sctnerkels and aulmarine peri scopes. 
are the o:tatanding examples of (hia class. Sereening co- 
efficients of abaut 0.3 should be ovtainable with auch targeta 
wach wuld amreese considerably the difficulty of detection aad 


em clutter Centametric sce eats only are relevant to thie 
qieetion a 


>. Seremansof surface targets from eirborne sete 


2.° In detention of surface vesesle from airvome sate it ie 
poseible that th hull of the wp contribues an appreciable 
parv of the echo at Deitong range «© Whether or not this is 20 
is datarmned by the are reriaticn of the set, and the height 
et @ucsh it 14 Clown 


me qeatzen can > determined for a partioular sev fron the 
variation :¢ isedeing renge mith height, and the operating wave- 
length «Lf the bull dees sentrilute, the desection range can be 
rediced by wresang The limitation te that the range will not 
be rechined beiow that at which the euprretrusture alone cen be 
Aete:ted “A masomable estimate for tiie ie hvlf maxim range. 


‘2? fo: the -aae dvesribded ym ITT 4.3, the datentian range fros 

: wmcaty ad ge ba reaiczed to § of mazimm = «© Tir ds aubject to 
tre atmitation brat the a2 reraff-dows not get @ direct view of 
ome Unsireced ae:k of the weet 


1 Raden den 


Bean in cv moat Canurable tases desorihed abeve, the usefulness 
at bhe acesaning 1s Lvai ted Sy cone derationa of tandmiith = Por the 
dngran of wraemaing which ths caport indicates te possible in prentice, 
ene usetal Nandwidth wraid be af the order of * tye 


TR ae prsahis to caine the uatheds deamribed an 1.2 and 22.) 
tr glee wreqming At tan atdely ds tforme wavelengths, for asample 
\~ wen wa 


<yethon  e 


rie 


ou ts cyite te ae 
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& Sorverios ook oad K Bente: 


Because of “air greater aise relative te the mvelength, 
it ehould be poesdble-to eereen apre.parte of the superstructure on 
Z ond K Benda, tut the prestions Mfficultics ef maintaining « 
Constant thickest ebeartent materiel, and the increased effect 


of a file of enter aoe it doubtful whether beteer overall results 
would be aeiieved, 


TV should be etreasedrtnat 1% is net posasdie. by tne 
methods considered, to. esreenes ehip.en sore than ane aicreuave tend. 
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Rectived Afslar 


DEPARTMENT OF DEFENSE 
DIRECTORATE FOR FREEDOM OF INFORMATION AND SECURITY REVIEW 
1155 DEFENSE PENTAGON 
WASHINGTON, DC 20301-1155 
B2 Sen 2000: 
Ref: 98-M-0165/Al 


This refers to our letter to you dated October 7, 1999, regarding your appeal to the 
Information Security Oversight Office for 14 documents previously requested under 
Mandatory Declassification Review procedures. One document (AD346727) was 
provided to you by our letter dated November 19, 1999. 


The review of 11 British documents you requested is complete and there are no 
objections to release. Titles of these documents are contained on the enclosed sheet and a 


copy of each is enclosed. We will advise you as soon as the reviews of the remaining 
fun daruments are camnleted 


VEN Den Lette i 


Sincerely, Ad.od@ 779 
La SC. god Yhese. |] ancay AD oud 99.2, 
lal rr “ ; Boca ge kt Ad. OUD 643 
VeCusn ead CALLE Ad-057 1S | 
TO. 4: ie res H. J. McIntyre Ab-057 5 a4 
| ye Director AD 6575 25 
Gp at ) AD- 057 SaG 
Ny wi ee nce! Hx Bee AD-0$9 5a? 
va yee " 5 
Ss ml Le Nnarked AD 122 495° 
A ee bbe a Di lleoe Abi pat 
Jrktase “ta: Tebec mn 
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